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V Flood control in California, and 
reclamation dependent on that flood 
control, are subjects fraught with 
unusual interest because of the va- 
riety of problems presented, the solu- 
tions offered, or in process of incu- 
bation, and the manner in which the 
projects are being financed and car- 
ried out. 

With one exception the great flood 
control problems of the State of Cal- 
ifornia are entlrelyi devoid of inter- 
state and international complications. 
Her two great navigable waterways 
rise and flow to the sea entirely 
within her borders, as do all minor 
streams which involve in any way 
problems of this nature. \/Navlga- 
tion interests are seriously con- 
cerned in the solution of two of 
these problem^ and in a minor way 
in a third. Reclamation or conserva- 
tion interests are concerned in all 
of them. Irrigation, which in Cali- 
fornia is considered of first impor- 
tance, is solicitous that the solutions 
offered shall always advance and 
not hinder that interest. Irrigation 
has been consequently very much 
disappointed to find that, because of 
conditions, physical and economic, 
storage reservoirs can be used in 
only a minor way for flood control 
in the State. 

Because of the purely intra-State 
character of all save one of these 
problems, they will prove very much 
easier of final solution than if pre- 
sented in other sections of the United 
States. California is free to handle 
them as she may desire, having re- 
gard only for such rights and Inter- 
ests as the United States mayi have 
in navigation and conservation. The 
State, too, is attempting to treat 
these problems in a broad and effi- 
cient manner, with every hope for 
speedy and successful results. What 
she has done and is doing in co- 
operation with the United States as 
to the Sacramento River will be ex- 
plained later on. In addition — ^and 
to deal in a comprehensive way 
with the entire subject — the Legisla- 
ture of 1915 named a State Water 
Problems Conference of seventeen, 
including, ex-officio, the Lieutenant 
Governor, the heads of various State 
Commissions, and Legislative com- 
mittees having to do with water and 
its uses and connected interests, with 
instructions to report in November, 
1916, "its recommendations as to a 
unified policy with reference to irri- 



gation, reclamation, water storage, 
flood control, mfunicipalities and 
drainage, with due regard to the 
needs of water power, mining and 
navigation." This Conference has 
already held a number of public 
hearings, at which experts and in- 
terested parties have furnished val- 
uable data and suggestions on the 
various subjects referred to. 

Problem of the Colorado. 

In the extreme southern end of 
the State there is the problem of the 
Colorado which Involves Interstate 
and International complications. That • 
river forms, for nearly 200 miles, the ^ 
boundary line between California and 
Arizona, while Nevada, Utah and 
Colorado also have interests and 
rights in the stream. Our neighbor 
on the south, Mexico, is interested 
because the river forms for seven- 
teen miles the boundary line be- 
tween her territory and the American 
State of Arizona, and then flows for 
eighty miles over Mexican soil to the 
Gulf of California; and she has 
treaty obligations with the United 
States under which its navigability 
may not be Impaired. 

Prior to the eighties the Colorado 
was used to a considerable extent for 
transportation by light draft boats, 
but such use steadily decreased 
after the building of the Santa Fe 
and Southern Pacific railroads, which 
cross the stream respectively at 
Needles and Yuma. In 1902 the 
river was practically closed to navi- 
gation above Yuma by Congressional 
action in permitting construction, 
for purposes of the United States 
Reclamation Service's Yuma project, 
of the Laguna dam, with no provis- 
ion for passing boats. 

Mexico Jealously guards, from 
American aggression at least, the 
navigabilltyi of her section of the 
stream, and strenuously objects, un- 
der the treaty, to the diversion of 
water, from any point on the Colo- 
rado or its tributaries, which may 
impair navigability on the eighty 
miles within her borders. She in- 
sists that diversions of the kind 
may not be made without revision of 
the treaty, and in the event of such 
revision she has indicated her inten- 
tion of securing such subdivision of 
the waters as will permit irrigation 
of Mexican lands. 

The Colorado is the sole source 
from which can be obtained water 
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to Irrigate (be wonderful Imperial 
Valley, in the southeastern part of 
California, and the Yuma Valley, 
partly in California and partly in 
Arisona. Tbd headworhs of the Im- 
perial Valley Irrigation system Is 
on American soil close to the inter- 
national boundary, but in order to 
avoM ft peculiar sandhill formation, 
the water must be carried by ditch 
many miles over Mexican soil be* 
fore It crosses the border agrain for 
usfl in the valley. 

The Colorado, too, is the only 
source from which the counties of 
Ban BemardSno, Riverside and Ban 
DiesTO in California can hope to se- 
cure water under economic condi- 
tions for irrigrating: several hundred 
thousand acres of desert land in the 
eastern portion of such counties. 

The Colorado wanders about its 
lower reaches to such an extent that 
it offers a constant menace to this 
portion of CiJifornia, while the points 
of breach are on Mexican soil and 
must be safeguarded, under Mexican 
tolerance, by American interests. 
Even now, the levee construction and 
lines must be changed from time to 
time. 

In the year 1905 there occurred, 
about three miles below the Califor- 
nia-Mexico line, the break which di- 
verted all the waters of the Colo- 
rado into the Salton Sink and cre- 
ated the Salton Sea, with a maximum 
depth of seventy-six feet, a length 
of fifty miles and a width of ten to 
fifteen miles, a total water area of 
446 square miles. That sea is still 
there, thousrh in steadily decreasing 
proportions. The break threatened 
inundation of the entire Imperial 
Valley and permanent blocking of 
the Southern Pacific route. Because 
of this latter danger the Southern 
Pacific Comi>any stopped the crev- 
asse and completed, in 1907, a line 
of protective levees, the whole in- 
volving a deal of engineering skill 
and an outlay of 12,000,000. 

H. T. Cory, an engineer, who was 
prominently identified with that 
work, says that: 

"The problems of the Colorado are 
in very large measure interstate and 
international, rather than engineer- 
ing. They include an adjustment 
and division of the water not only 
between several of the United States, 
but with Mexico, while river control 
must be done almost wholy on Mex- 
ican soil and by American interests." 

Tbe Problem of Los Anyeles. 

In Los Angeles County a very seri- 
ous problenv is prei^ented byi a few 
streamfS, dry in Summer, but which 
in Winter, because of the proximity 
of the mountains to the sea, become 
raging torrents, carrying away acres 
of orchards and homes, and deposit- 



ing the debris at the mouth of the 
Itos Angeles River in the harbor of 
Lios Angeles. It is estimated that 
lios Angeles County suffered two 
years ego over $10,000,000 damage 
through floods of this nature in the 
Santa Ana, Los Angeles and San 
Gabriel Rivers. 

A eomraisslon of able engineers, 
ereilted by the County of Los An- 
geles, Is making careful study of the 
problemis Involved. Prom reports al- 
ready published the commission ap- 
pears to have reached the conclu- 
sion that a large poi'tion of these 
extreme floods must be wasted in 
the sea. It is proposed to divert 
them through the San Gabriel River 
to an oeean outlet remote from the 
harbor, and thus avoid injury thereto. 

Because of the great value . placed 
apon water for irrigation in Southern 
California, every effort has been 
made to devise a plan which wouM 
store these floods in reservoirs. Im' 
the amount which will be so eoB)' 
served is said to be comparatively 
small, due to physical and economic 
conditions. Such reservoirs as may be 
recommended are to be supplement- 
ed by check and saturation dams in 
headwater canyons, preventing wash 
and inducing the soil to take up 
tome of the flow. Lower down the 
floods will be spread over gravel 
beds through which a certain por- 
tion will sink and find its way by 
underground channels to the valleye, 
where It will raise the water table 
and be available for pumping. What 
cannot be cared for in any of these 
ways must be carried in safeguarded 
channels to the sea. 

It is proposed that the lands in 
the county benefited by the flood 
control project shall pay the expense 
thereof, with some assistance from 
the State. While the plan has not 
been finally determined in its various 
details, It is estimated that the ex- 
pense wlU exceed $16,000,000. 

Problem of tHe San Jasanln. 

In the upper portion of the State 
there is a great interior valley ex- 
tending 400 miles from Red Bluff, In 
the north, where the Sierra Nevada 
and Coast Range Mountains meet, to 
a point south of Bakersfield, where 
the Tehachapi Mountains form the 
northern boundary of Southern Cal- 
ifornia. This valley Is distinguished 
in its two sections by two names: 
The southern portion is known as 
the San Joaquin Valley, taking its 
name from the San Joaquin River 
which flows north, draining with its 
tributaries 7,000,000 acres of rich 
valley lands and the contiguous 
mountain slopes. The northern por- 
tion is called the Sacramento Val- 
ley, the Sacramento River flowing 
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south through it and dralningr 3,000,- 
OOd acres of valley land, and the 
mountain slopes adjoining. The two 
rivers empty, side by side, througrh 
a common delta, into an arm of San 
Francisco Bay, sixty miles north of 
the port. 

Bach of these valleys has its prob- 
lem in flood control and reclama- 
tion. That of the San Joaquin is 
similar in manyi phases to that of 
the Sacramento, though its maximum 
flood volume is only one-sixth as 
great. Through Joint action between 
Federal and State Governments, 
complete surveys of the San Joaquin 
Valley are now being brought to 
completion, and, on study of data 
prepared therefrom, the United States 
engineers, comprising the California 
Debris Commission and the State En- 
gineering Department, will devise a 
comprehensive plan of flood control 
which can be adopted and put into 
effective operation through State ma- 
chinery already provided. 

The Sacriftmento River Problem* 

The study of the Sacramento River 
problem furnishes perhaps most val- 
uable matter for consideration to the 
student of flood control and recla- 
mation, because it presents, first, a 
unique problem; next, the accepted 
solution of that problem; and finally 
the rapid progress of work on the 
project under a striking example of 
Federal and State co-operation. 

First, as to the problem: The Sac- 
ramento River is, in amount of max- 
imum flood, the fourth greatest river 
in the United States, being exceeded 
only by the Misissippi below its 
Junction with the Missouri, by the 
Ohio, and by the Columbia; while in 
proportion to the square miles of 
territory drained, its flood is over 
five times as great as that of any 
river in the Union. Its maximum 
flood discharge is usually estimated 
at 660,000 second feet, though a total 
peak or crest flow Into the valley 
of 835,000 second feet has been re- 
corded. The varying lengths of the 
tributaries usually insure passage of 
the crest of the American where it 
reaches the Sacramento at Sacra- 
mento City, before the crest of either 
the Feather, or the upper Sacra- 
mento comes down. 

Compare this enormous flood with 
the extreme capacity of the river 
channel from Sacramento City to the 
river's mouth, sixty-four miles, which 
is but 110,000 second feet Above 
the mouth of the Feather River, 
where the maximum flood in the 
Sacramento River would exceed 200,- 
000 second feet, there is a twenty- 
mile stretch of channel whose ex- 
treme capacity is but 35,000 second 
feet. 



The problem is further compli- 
cated by the presence in the river 
channel and in the Feather and 
American (its nuiin tributaries) of 
immense deposits of mining debris, 
the results of hydraulic mining pros- 
ecuted in the earlier history of the 
State under Federal toleration. These 
deposits moved with each freshet and 
had destroyed in great part the nav- 
igability of the Feather and seri- 
ously impaired navigation on the 
Sacramento. 

Reclamation itself, as conducted 
under State law up to 1911, had fur- 
ther complicated the situation. Every 
individual landowner or reclamation 
district was free, in the reclamation 
of his own land, to protect himself 
by levee against the common enemy, 
flood waters, even if in so doing he 
forced tnem upon his neighbor, and 
provided only he did not force drain- 
age waters on that neighbor. Nat- 
urally every reclamation project, by 
withdrawing a certain acreage from 
the basin reservoir capacity In flood 
season, raised the flood plane, and 
in time each man found that, while 
he was supposedly leveeing against 
his neighbor, he was in reality hast- 
ening the ^^y when he himself must 
raise his levees or be Inundated. The 
flood plane, with the same maximum 
flood, raised eight feet in forty years 
at Sacramento City, and it was plain 
that the tlm-e was approaching when 
the cost of maintaining levees which 
would withstand floods must exceed 
the value of lands and improvements, 
and that eventually in many places, 
levee protection, at any cost, would 
become Impracticable. In addition, 
every man w'th a river frontage 
was in a measure dependent for his 
own safety on the vigilance and en- 
terprise of his neighbor, whose levee 
Joined, and against whose careless- 
ness or indifference he could not 
guard. 

SolntiOM of the Problem. 

The Federal Act of 1893 created 
the California Debris Commission, 
composed of three United States army 
engineers, with instructions to de- 
vise a plan for controlling the de- 
posits of mining debns and restor- 
ing to the Sacramento River the de- 
gree of navigability it possessed in 
1860. After seventeen years the 
final plan was offered In the report 
of the Chief of Engineers of 1910, 
House Document No. 81, Sixty-second 
Congress, First Session, and afterwards 
modified, as to methods of financing 
only, by the report of 1913, House 
Document No. 5, Sixty-third Con- 
gress, First Session. In the mean- 
while much of the debris deposits In 
the upper sttreams had been held 
back through the construction of 
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permanent dams. The plan, while 
formally approved by the Rivers and 
Harbors Com;mit.tee and the Com- 
merce Committee of the Senate and 
passed by the lower House In the 
Rivers and Harbors Bill of 1914, 
failed, through filibuster, In the Sen- 
ate. It is not yet, therefore, in the 
category of approved projects. The 
plan has been formally adopted, how- 
ever, by the State of California, and 
Is progressing" rapidly to completion 
through Joint rction, as hereafter 
explained. 

The plan contemplates retaining 
within the river channel all the 
waters which it can safely carry, 
by the maintenance of strong levees 
on or near the river banks; and car- 
ing for the excess flow in flood sea- 
son by conducting it over easements, 
or weirs, and through by-passes 
(strips of land protected on each side 
by levee) to a junction with the 
river, fifteen miles above Its mouth, 
whence a widened and deepened 
channel will discharge the entire 
floods into the upper arm of San 
Francisco Bay. The sills of the 
weirs fix automatically a flood plane 
for each station of the river, beyond 
which the water cannot rise in the 
channel, while constant improvement 
of the channel itselif will be secured 
by the scouring of the current and 
by dredging operations necessary to 
maintain levees. The plan calls for 
four weirs, located, respectively, two 
in Yolo County, one in Sutter, and 
one in Butte,, and ninety miles of 
by-passes varying in width from 
1,000 to 14,000 feet. The section of 
channel at the river's mouth Is to 
be widened to 3,000 feet (about four 
times the present width in places) 
and deepend to thirty-five feet at ex- 
treme flood. 

The report of the Chief of En- 
gineers indicates that this is the 
only plan, economically feasible, 
which will secure control of floods, 
restore navigation, care for debris 
deposits and allow permanent recla- 
mation, and that the interests named 
are so interwoven on this stream 
that theyi cannot be separately 
treated. 

Apportionment of Work and Expense 

The plan provides that the Federal 
Engineers shall construct the weirs 
and enlarge the river's mouth, the 
estimated expense thereof, $12,500,000, 
to be paid, half and half, by Con- 
gress and the State. The construc- 
tion of river levees (502 miles), of 
the by-pass levees, (180 miles), and 
purchase of rights-of-way (about 
85,000 acres) are to be under direc- 
tion of the State, and to be paid 
for by the lands, benefited through 
the fact that completion of the proj- 



ect will make perm3,nent reclamation 
of these lands possible. The original 
estimates indicated a cost of about 
$21,000,000 for the elements of the 
project to be paid for by the land- 
owners. Improved standards of levee 
since adopted and the necessity for 
extensive revetment will increase the 
cost to perhaps $30,000,000 

Under this plan the State of Cali- 
fornia and the landowners, there- 
fore, will pay, together, about six- 
sevenths, and the United States 
about one-seventh, of the cost . of a 
project which, while of great value 
to reclamation and flood control, Is 
also Indispensable for preservation 
of the navigability of the two great 
waterways of the State. This is an 
unusual, if not a unique, instance of 
State co-operation. 

Storage Reeiervolrs and Major Dikea 

Rejected. 

The Engineers' reports reject stor- 
age reservoirs as a solution of the 
problem because, (1) the available 
sites would care for only a fraction 
of the flood; (2) the cost of storage 
for the small quantity of flood 
which could be so handled would be 
from two to ten times as great as 
the cost of caring for the same vol- 
ume of flood by the by-pass system. 

While there is, on paper, an ap- 
parently large storage capacity in 
the Sierra Nevada Mountains, Inves- 
tigation shows that the greater por- 
tion thereof is not available for 
flood control of the Sacramento for 
one or more of the following reasons. 

(a) It is above the source of flood 

waters. 

(b) It is far in excess of the 

quantity of the season's 
flood which can drain to It. 

(c) It will be filled, not by flood 

waters in time of river flood, 
but by melted snow after the 
danger of river flood has 
passed. 

For instance, the Bi^ Meadows res- 
ervoir holding the drainage caught 
by a small section ot one fork of 
the Feather River, with a capacity 
of over 500,000 acre feet, is practical- 
ly worthless for flood control of the 
Sacramento River. 

While, for reasons indicated, the 
plan rejected storage reservoirs, it 
conceded their value as additional 
factors of safety to the extent of 
their flood capacity, when the inter- 
ests of irrigation or power justify 
their construction; and the plan was 
so arranged that they will fit in. 

There was also abandoned a plan 
recommended in 1904, under which 
tlie flood water would be confined 
to the river through a system of 
minor and major levees or dikes, the 
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first near the river bank and the 
latter 100, 200 or 300 yards back 
therefrom. Under this plan, as the 
floods increased beyond the capacity 
of the river channel to accommodate 
them, they would overflow the strip 
of land adjoining, between the bank 
and the major levee. This plan ob- 
tains in Holland. Even those who 
proposed the plan, "however, after- 
wards conceded that it was entirely 
inadequate to handle such floods as 
came, subsequently, in 1907 and 1909. 
There were other g-rave practical 
objections to this plan. 

State liesrUilatloii. 

The plan recommended by the 
Federal Engineers met the prompt 
approval of California through legis- 
lative enactment of Decem^ber, 1911 
(amended in May, 1913, and June, 
1915), formally adopting the project 
and creating the State Reclamation 
Board, with unusual powers for car- 
rying out the State's portion thereof. 
Under this law no reclamation of 
any kind may be inaugurated or 
carried on, on or near the Sacra- 
mento and San* Joaquin Rivers and 
their tributaries, until plans there- 
for have first been approved by the 
Reclamation Board as in accord with 
the flood control project. The Board 
has the power to force construction 
of any unit of the project, or of any 
levee or reclamation work necessary 
for protection to districts; and to 
levy, apportion and collect assess- 
ments to pay for the same, throug<h- 
out a district extending through 
fourteen counties and comprising 1,- 
750,000 acres located below the flood 
plane. The Board, has as its en- 
gineering advisors the State Engi- 
neering -department and the Cali- 
fornia Debris Commission of Federal 
Engineers^ each of which is repre- 
sented at each meeting and hearing 
of the Board, and each of which is 
asked to formally report upon ev- 
ery application made to the Board. 
In this way absolute co-operation in 
the interests of the project is se- 
cured between Nation, State and land 
owners. 

Progress of the Project. 

Notwithstanding the fact that the 
project has not yet received Con- 
gressional approval, progress is be- 
ing steadily made in that portion 
under supervision of the Federal au- 
thorities and dependent upon joint 
appropriations from Congress and the 
State. This so happens because Con- 
gress approved, in 1910 (under the re- 
port of 1907), a project for caring for 
debris deposits by dredging operation, 
which project embraces certain work 
at the river's mouth which is part of 



the comprehensive project herein de- 
scribed. In consequence, the work 
in enlarging the mouth of the river 
has progressed to such extent as to 
secure material easement in the 
matter of run-off of floods from 
the basins and river channel. There 
has been expended in this work al- 
ready in the construction of dredges 
and their operation, something over 
a million dollars, and the plans con- 
template further expenditure for the 
purpose of something in excess of 
eigtht million dollars. 

Even as to construction of the 
weirs, for which (not being a part 
of the 1910 project) no appropria- 
tions have been made, there has 
been material progress through State 
activity. The rights of way for 
three of the four weirs have already 
been secured, and the City of Sac- 
ramento expects to ctually construct* 
prior to January, 1917, the Sacra- 
mento weir, because of its import- 
ance in safeguarding the city and 
its environment from the menace of 
the floods of the American River. 
The city has voted $500,000 in bonds 
for the purpose and plans for the 
weir are now in the hands of the 
Chief of Engineers for approval. 

Material progress has been made 
in the construction of river and by- 
pass levees under direction of the 
State Reclamation Board, existing 
structures being utilized so far as 
they conform to the project, and 
strengthened and raised to meet the 
requirements of the standards estab- 
lished. The State's action in adopt- 
ing a definite plan, in fixing the 
flood plane and establishing an au- 
thority to enforce compliance with 
a comprehensive plan, has greatly 
stimulated private reclamation. Cap- 
ital 'has embarked in enterprises in« 
volving the expenditure of millions 
of dollars in the reclamation of 
large units of basin lands, the exte- 
rior protective boundaries of which 
are Identical in instances with por- 
tions of the river and by-pass levees 
called for by the project. Of the 502 
miles of river levees called for by 
the project, there are already con- 
structed 71 miles, which are up to 
stAndard and approved; 272 miles, 
which are constructed but are not 
up to standard; 96 miles, which are 
In course of construction; 17 miles, 
which are in projects and about to 
be constructed, and 46 miles, for 
which no levee has been constructed, 
and for which no provision has yet 
been made. Of the 186 miles of by- 
pass levees called for by the project, 
there are already constructed 9.5 
miles which are up to standard and 
approved; 23 miles which are con- 
structed but are not up to standard; 
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32 miles whteh are in course of con- 
struction; 25.5 miles which are in 
projects and about to be constructed, 
and 96 miles for which no levee has 
been constructed, and for which no 
provision has yet been made. 

Interests Dependent On tlie Project. 

The Sacramento River flood con- 
trol project, it will be seen from 
the facts stated, is the greatest 
project now in progress or under 
consideration in the West, and is 
exceeded in importance by few m 
the Nation. What it means in re- 
sults to various intarests may be 
thus indicated: 

Upon its completion is dependent 
the maintenance of navigability, not 
only of the Sacramento River, but 
also of the San Joaquin,- since the 
two rivers have a common delta 
and the floods of the Sacramento 
may affect the San Joaquin up as 
far as the City of Stocktoni 64 miles 
from its mouth. The Sacramento can 
be made permanently navigable for 
liffht draft craft as far up as Red 
Bluff, 268 miles from its mouth 
323 miles from the sea, while ocean 
freigrhters can land car^^oes at Sac- 
ramento City during: considerable 
portion of the year. The San Joa- 
quin has much traffic in both freight 
and passengers up to Stockton, 
while formerly it was navigable for 
light draft craft for 185 miles above 
that point. Stockton is 124 miles 
from the sea, 64 miles from* the riv- 
er's mouth. 

Upon the navigability of the two 
rivers depends necessarily any in- 
land waterway system, since they 
must act as the main arteries there- 
for. Without inland waterways 
there will be, for the two great in- 
terior valleys, no cheap freights to 
tide water, no chance to transfer the 
products of those valleys direct from 
river craft into the holds of ocean- 
going freighters, and reach thereby 
the world markets. With activities 



limited by local consumption there 
would Hbe, therefore, no adequate de- 
velopment of the valleys in products, 
population and in wealth; and no 
commensurate growth of the State's 
commerce, which history shows will 
te dependent on the development of 
her hinterland. 

The safety of life and property on 
1.500,000 acres of valley lands, 260,- 
000 acres of which lie In the San Joa- 
quin Valley, is dependent on flood 
control of the Sacramento River. In- 
cluded in this territory are the cit- 
ies of Sacramento and Stockton. 

The lands reclaimed and in proc- 
ess of reclamation, about 750,000 
acres, are In danger each year of in- 
undation until the project has ap- 
proached completion. The annual 
crops on these lands have a mini- 
mum value of $30,000,000. 

The lands unreclaimed, and which 
must permanently remain waste 
unless the project be carried out, 
comprise about 750,000 acres. These 
lands, througli reclamation, can add 
f 120.000.000 to the permanent wealth 
of the State and their annual crops 
will in time exceed 130.000,000 in 
value. 

There Is evident. in this brief 
statement of the facts, sufficient In- 
centive for both Nation and State 
to push to early completion the Sac- 
ramento River project. The State 
of California prides herself upon her 
willingness to bear a liberal share 
of the burden involved, and con- 
gratulates herself upon the appre- 
ciation thereof which . t^ie Federal 
authorities have shown and upon 
the very pleasant and satisfactory 
relations maintained between the 
administrative officers of the two 
governments in carrying out the 
work. She looks hopefully forward 
*o the time when her other great 
flood control problems may be 
solved through somewhat similar co. 
operation. 



r 

} 
I 



fr 



f 



'\ 



i 

r 



s 






^ 



T "T 



14 DAY USE 

RETURN TO DESK FROM WHICH BORROWED 

LOAN DEPT. 

This book is due on the last date stamped below, or 
on the date to which renewed. 

Renewed books are subject to immediate recall. 



. i. 



I^^b o vSq'^ 



REC-DLD J A N18.66 - 1PM 



MAY 7 l.qHcj 



2.un'50CR| 



rEC'D UD 



i^aY 3 ft I960 



22Mar'63WS 



REC'D LD 



MAR 8 1963 



DEC 171 



LOAN Degr. 



-4-^ 



nFn26t969 75 




LD 21A-50m-9,'58 
(6889sl0)476B 



General Library 

University of California 

Berkeley 



*-•-• 



N. 



'K^' 



